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II. CLAIM AMENDMENTS 

1. (Currently Amended) A method for acquiring a receiver 
~fl--)~ into a code modulated spread spectrum signal received 
by the receiver -f -!■•)■, in which method at least one replica 
code -fr-)-- is used which corresponds to a code used with 
the modulation having a pre-determined number of chips, 
and an examination phase is performed, in which a 
frequency shift of the signal within a selected frequency 
area is examined, and a code phase of the code used with 

the modulation is examined, wherein eh a raeterized- in- 

•fcharfe the frequency shift examination is divided into a 
first estimation phase and a second estimation phase, 
wherein in the first estimation phase the selected 
frequency area is divided into a first set of 
frequencies, and in the second estimation phase a second 
set of frequencies is examined nearby each frequency of 
the first set of frequencies, that a comparison for' 
frequencies of the second set of frequencies is performed 
using the received signal and the replica code -fa?-}-, and 
that the results of the comparison are used to estimate 
•the a correct frequency shift. 

2. (Currently Amended) The method according to the claim 
1, in which a reference oscillator signal is formed, 

wherein eharaefceri-zed -i-n- feha-t in each of the first 

estimation phases- the received signal -far™-)- is mixed with 
said reference oscillator signal, that t-he a frequency of 
the reference oscillator is set into a different 
frequency for different first estimation phases, and that 
the mixed signal is used in the second estimation phase. 



3. (Currently Amended) The method according to the claim 

1, wherein eharaeteri-zed in- that- a time-to-frequency 

transformation of a reversal of the replica code -f*4- is 
produced, that in each of the first estimation phase fe&e 
a transformed, reversed replica code ■■(•-rf is shifted such 
that in different first estimation phases a different 
phase shift of the transformed, reversed replica code is 
used. 

4. (Currently Amended) The method according to claim 1, 

whe r e i n eharae ke-r i zed i-n that- the received signal is 

sampled for producing a set of samples --(~#^--)--, a matrix 
-{-X-)- is formed from the samples, the matrix 4X-)- having a 

first dimension and a second dimension, -w-h-i-eh f-i-rs-t- 

di-men-s-i-e-n-p-re-fe-r-abl-y -equai-s- -the n-umber-o-f "-s-a-mpie-s o-f- t-he 

eo-d-e—pe-r-iody- and -tha-t the second estimation phase having 
the steps of performing a. first time-to-frequency 
transform on the matrix -fX--}- in said second dimension 
d-i-r-ee-t-ion, and performing a second time-to-frequency 
transform on the time-to-frequency transformed matrix -fX-)-- 
in said first dimension di-^et-irOB: . 

5. (Currently Amended) The method according to claim 1, 

wherein eha-rae-terized i-n fch-a-t the received signal is 

sampled for producing a set of samples -f*V*~' a matrix 
•-(•Xf is formed from the samples, the matrix -fX--}- having a 
first dimension and a second dimension, which — first 

dimenrsiren pr-e-f-er-ab-l-y- equa-l-s the n-umbe-r o-f- ehip-s of- the 

■code-,- a compensation matrix ■•(•G-)- is formed, and -t-h-a-t the 
second estimation phase having the steps of performing a 
first time-to-frequency transform on the matrix -fX->- in 
said second dimension di-reet-i-on, multiplying the time-to- 
frequency transformed matrix ■•(•X-)*- with the compensation 
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matrix ■■(€••)■■ to form a compensated matrix -(CX--}-, and 
performing a second time-to-frequency transform on the 
compensated matrix -fGJtf in said first dimension 
di-r-ee-t-i-o-n . 

6. (Currently Amended) The method according to claim 4, 

wherein ehar a e teri-zed in that- a time- to- frequency 

transform is performed on a the reversed replica 
code "(-r-)--, the time-to-frequency transformed replica 
code -fR->- is multiplied with a the resulting matrix of the 
second time-to-frequency transformation, a frequency-to- 
time transform is performed on a -t-he resulting matrix of 
the multiplication. 

7. (Currently Amended) The method according to tke claim 
6, wherein ehar^a-e-feer-i-z-ed — -i-n — feha-t a non-coherent 
processing is performed on at least one frequency-to-time 
transformed matrix, in which non-coherent processing a 
maximum value is searched for finding a correct frequency 
shift and code phase. 

8. (Currently Amended) A location system comprising at 
least j_ 

- a receiver -{-H- having means -(-24 v -2--S-)-- for receiving code 

modulated spread spectrum signal, 

- means -f&f- for acquiring the receiver -fH* into the 
received signal, 

- means for using at least one replica code ■-(-■r-)-- 
which corresponds to a code used with the modulation, 
which code having a pre-determined number of chips, and 

- examination means -H-v 6- f 3-6-)- for examining a frequency 

shift of the signal within a selected frequency area, 
and a code phase of the code used with the modulation, 
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wherein characterized in that the examination of the 

frequency shift is divided into a first estimation phase 
and a second estimation phase, wherein the location 
system further comprises: 

- means -f4 7 -l-8->- 3-6-)* for dividing the selected frequency 

area into a first set of frequencies for the first 
estimation phase, 

- means -fl-1-)-- for examining a second set of frequencies 
nearby each frequency of the first set of frequencies 
in the second estimation phase, and 

- means -fl-6-)*- for performing a comparison for frequencies 
of the second set of frequencies by using the received 
signal and the replica code -fr-)--, 

and -t-h-a-fc the examination means comprise means -(-2-1-y— 2-2-)- 
for evaluating a the correct frequency shift by using the 
results of the comparison. 

9. (Currently Amended) The location system according to 
the claim 8, further comprising a reference 
oscillator -f4-}- for producing a reference oscillator 

signal, wherein ■ehar-ae-feer-i-z-ed in that the location 

system further comprises: 

- means for mixing the received signal -*(-^-)" with 
said reference oscillator signal in the first 
estimation phases, and 

- means 4^7 — 8, S -W-2-f for adjusting a jt-he frequency of the 

reference oscillator into a different frequency for 
different first estimation phases, 

and -that the mixed signal is arranged to be used in the 
second estimation phase. 

10. (Currently Amended) The location system according to 
the claim 8, wherein characterized- i-n- t-ha-t it comprises 
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means -fl-8"}- for producing a time-to- frequency 
transformation of a reversal of the replica code -ftf-K and 
for shifting the transformed, reversed replica code -£*4- 
in each of the first estimation phase such that in 
different first estimation phases a different phase shift 
of the transformed, reversed replica code is arranged to 
be used. 

11. (Currently Amended) The location system according to 
claim 8, wherein eharaeteri-zed -in- that it comprises : 

- means -f-S--}- for sampling the received signal for 
producing a set of samples ■■(■-*•—)••, 

- means ■•(■•6-)-- for forming a matrix •-(■-X-)- from the samples, 
the matrix -(-Xf having a first dimension and a second 

dimens ion, w-hi-eh----f -ir-st "di-mens i-on--pref era-bl-y equa-l-s the 

mnftb g r o f s Q-mp-jres-"e-f-"the—ead-e"-pe-r-a:-ed->" 

- means -f-1-2-)- for performing a first time-to-frequency 
transform on the matrix -fX-)- in said second dimension 
directi on , and 

- means for performing a second time-to-frequency 
transform on the time-to-frequency transformed matrix 
-(■X--)-- in said first dimensio n_ d-i r-e-e t-i-on . 

12. (Currently Amended) The location system according to 
claim 8, wherein eh-ar-ae-ter'i--zed"-in"-that- it comprises: 

- means -f-5-)- for sampling the received signal for 
producing a set of samples --(-*-•-)-•, 

- means for forming a matrix iXf from the samples, 
the matrix -(-X-)- having a first dimension and a second 

dimension, w-hi-eh f i-rst-d-i-mension-p-r-ef-er-a-bl-y equ-al-s the 

mHft b o- r - - -e-f— s-6tfap^res--ef— the— eede— pe-r-iro-d— 

- means -f-1-3-)-- for forming a compensation matrix --(•&)-, 
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- means -{--1-4-)- for multiplying the time-to-frequency 
transformed matrix -fX-f with the compensation matrix 4Gf 
to form a compensated matrix --(-CX-)-, and 

- means -(4-Sf for performing a second time-to-frequency 
transform on the compensated matrix -fG-Xl- in said first 
dimension d-i- r -G C - t -i-o-n . 

13. (Currently Amended) The location system according to 
claim 11, wherein eharaeter-i-zed---i-n--*"tha-t it comprises^ 

- means -(--1-8-f for forming a time-to- frequency transformed 
reversed replica code -fR-}-, 

- means -(-1-4--)-- for multiplying the time-to-frequency 
transformed reversed replica code -fRf with the 
resulting matrix of the second time-to-frequency 
transformation, and 

- means (15) for performing a frequency-to-time transform 

■i-s per-fo-r-m-ed on the resulting matrix of the 

multiplication . 

14. (Currently Amended) The location system according to 
the claim 13, wherein eha-raefce-j^i-zed — ift — that it 
comprises means 4-1-8)- for performing a non-coherent 
processing on the frequency-to-time transformed matrix, 
in which non-coherent processing a maximum value is 
arranged to be searched for finding a correct frequency 
shift and code phase. 

15. (Currently Amended) A receiver 4-H- comprising at 
least : 

- means -£2-4y 2-B-y for receiving code modulated spread 

spectrum signal, 

- means -(--6-)-- for acquiring the receiver -f-H* into the 
received signal, 
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- means -(4-S-f for using at least one replica code ••(••r--)-- 
which corresponds to a code used with the modulation, 
which code having a pre-determined number of chips, and 

- examination means -(-4-/ 6 7 3-6f for examining a frequency 

shift of the signal within a selected frequency area, 
and a code phase of the code used with the modulation, 

wher ei n eha-r-a^-t-eir-i-z-ed — -i-n— t-h-a-t- the examination of the 
frequency shift is divided into a first estimation phase 
and a second estimation phase, wherein the receiver »{4")" 
further comprises : 

- means -f4y iS->- 3-6}- for dividing the selected frequency 

area into a first set of frequencies for the first 
estimation phase, 

- means -fl-14* for examining a second set of frequencies 
nearby each frequency of the first set of frequencies 
in the second estimation phase, and 

- means -f-1-6-)-- for performing a comparison for frequencies 
of the second set of frequencies by using the received 
signal and the replica code -trf, 

and the* the examination means comprise means (21, — 
for evaluating a -the correct frequency shift by using the 
results of the comparison. 

16, (Currently Amended) The receiver -f-tf according to the 
claim 15, further comprising a reference oscillator -f4--}- 
for producing a reference oscillator signal, wherein 
eha-raete-ri-zed--i-n--that- the receiver further comprises^ 

- means ■•(••$&)•• for mixing the received signal ..(«#»■•.)-. with 
said reference oscillator signal in the first 
estimation phases, and 

- means *f7>- €•> SW2-)- for adjusting the frequency of the 

reference oscillator into a different frequency for 
different first estimation phases, 



and that the mixed signal is arranged to be used in the 
second estimation phase. 

17. (Currently Amended) The receiver -(-if according to the 

claim 15, wherein eha-raefeeri-zed- -i-n -t*h-a-fc it comprises 

means -fl-8-}- for producing a time-to-frequency 
transformation of a reversal of the replica code -f^f/ and 
for shifting the transformed, reversed replica code -fr-f 
in each of the first estimation phase such that in 
different first estimation phase-s a different phase shift 
of the transformed, reversed replica code is arranged to 
be used. 

18. .(Currently Amended) The receiver -ftf according to 
claim 15, wherein ■•--eharaeteri-zed-"-i-n- -that- it comprisesj_ 

- means -f5-f for sampling the received signal for 
producing a set of samples ~{-~x~-)-, 

- means f6f for forming a matrix -(Xf from the samples, 
the matrix --(-Xf having a first dimension and a second 
dimension, wh-ieh — M-r-s-t — d-i-meH-s^-of^— p-r ef-e-3rarb 1 y e qu a - 1 - s — the 
n-umfeei:""Of""-s-ampl-eS""0-f""*the""eode---per"i€)dr- 

- means -fl-2-)-- for performing a first time-to-frequency 
transform on the matrix -(X-f in said second dimejision 
di-reefei-on-, and 

- means -fl-5-)- for performing a second time-to-frequency 
transform on the time-to-frequency transformed matrix 
-fX-)- in said first dimension di^eefei€m. 

19. (Currently Amended) The receiver --(4--)- according to 
claim 15, wherein ""ehara-e-t-eri"Z-ed—i-n"-tha-t""i t comprises : 

- means *f5->* for sampling the received signal for 
producing a set of samples ■ -f *•---•)--, 



10 

- means for forming a matrix -(-X-)- from the samples, 
the matrix -fXf having a first dimension and a second 

dimens ion , whi-e-h f -i-rs-t di-men-3-i-e-n---pr-e-f-er-ab-l-y---eq-ua:-l-s t-he 

n-u-mbe-r--of---samp-les--o-f--the-eode- -peri-ody 

- means -fl-3-}-- for forming a compensation matrix --(-G-)", 

- means -f-1-4^- for multiplying the time-to-frequency 
transformed matrix *{Xf with the compensation matrix •-(-€--)-■ 
to form a compensated matrix -(-GX)-, and 

- means -f-1-S-)- for performing a second time-to-frequency 
transform on the compensated matrix -(-GX-)- in said first 
dimension di-reet-i-on . 

20. (Currently Amended) The receiver -f-14- according to 
claim 18, wherein ehar-ae-ter-i-z-ed-— i-n— t-fea-fe it comprises_:_ 

- means -(--l&f for forming a time-to-frequency transformed 
reversed replica code -fR-f, 

- means -fl*4*}- for multiplying the time-to-frequency 

transformed reversed replica code -fR> with a the 

resulting matrix of the second time-to-frequency 
transformation, and 

- means --(--1--S-)-- for performing a frequency-to-time transform 

•i-s per-for-me-d on a the resulting matrix of the 

multiplication . 

21. (Currently Amended) The receiver -fl-}- according to the 

claim 20, wherein characterized- in—th-a-t it comprises 

means -f3r&4- for performing a non-coherent processing on 
the frequency-to-time transformed matrix, in which non- 
coherent processing a maximum value is arranged to be 
searched for finding a correct frequency shift and code 
phase . 
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22. (Currently Amended) An electronic device -f2"3-)-- 
comprising at least^ 

- a receiver -f-14* having means -{--24 7 -2&)~ for receiving code 

modulated spread spectrum signal, 

- means -f6-} for acquiring the receiver -{--1--)-- into the 

received signal, 

- means -(4-8")- for using at least one replica code ■•(••r-)- 
which corresponds to a code used with the modulation, 
which code having a pre-determined number of chips, and 

- examination means --Hb 6-> 3-6f for examining a frequency 

shift of the signal within a selected frequency area, 
and a code phase of the code used with the modulation, 

wherein characterized in -t-ha-t- the examination of the 

frequency shift is divided into a first estimation phase 
and a second estimation phase, wherein the electronic 
device «("2-3-)-- further comprises^ 

- means -f4->- 1*3--,- -3-6--}- for dividing the selected frequency 

area into a first set of frequencies for the first 
estimation phase, 

- means (11)- for examining a second set of frequencies 
nearby each frequency of the first set of frequencies 
in the second estimation phase, and 

- means -ft€-)~ f or performing a comparison for frequencies 
of the second set of frequencies by using the received 
signal and the replica code ••(-r-)-, 

and tha-fe- the examination means comprise means -(-2--l- 7 2-2-)- 

for evaluating a jth^e correct frequency shift by using the 
results of the comparison. 

23. (Currently Amended) The electronic device --(-2-3--)- 
according to the claim 22, whe r e i n character! zed - - - i-n- 

■tha-t it further comprises means -f3-3 T 34-)- for 

communicating with a mobile communication network. 
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24. (New) The method according to claim 4, wherein said 
first dimension equals the number of samples of the code 
period . 

25. (New) The method according to claim 5, wherein said 
first dimension equals the number of chips of the code. 

26. (New) The location system according to claim 11, 
wherein said first dimension equals the number of samples 
of the code period. 

27. (New) The location system according to claim 12, 
wherein said first dimension equals the number of samples 
of the code period. 

28. (New) The receiver according to claim 18, wherein 
said first dimension equals the number of samples of the 
code period. 

29. (New) The receiver according to claim 19, wherein 
said first dimension equals the number of samples of the 
code period. 



